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The Study on Magnetic Analysis of High Density Patterned Media

o] %/\4 *

7, R, HYA, e

= ok T
%‘ ??1 ’ 701_/1\_]_ cx)?l

of

’

Namseok Lee, Jeongwon Han, Euisun Choi, Yoonsung Han,

Jongill Hong and Shinill Kang

Abstract

In this paper, we analyzed the effect of the pattern height on the readback signal characteristics of the magnetic
nanopillar tops and trench bottoms. In addition, we discuss the applicability of the present method to the production
of patterned magnetic media, which can be obtained by depositing magnetic thin films on the molded nanopillars
with passive heating. We found that the individual magnetic island deposited on each molded nanopillars with
passive heating is a single magnetic domain and confirmed that its magnetization can be successfully reversed by

applying an external magnetic field.
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Fig. 1 Schematic diagram of our fabrication procedure

of pillar patterns and its application to patterned
media with a passive heating system
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Fig. 2. SEM and AFM images of the nanocavities of
the metallic nanostamp; The nanocavities were
as small as 50 nm in diameter and 100 nm in
pitch.
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Fig. 3 The effect of passive heating during the nano
molding process with a thermal insulation layer
on the molded nanopillar arrays; (@) SEM and
AFM image of the surface profiles of the UV-
imprinted polymeric master and the molded
nanopatterns with the bare nanostamp; the average
height of the molded pattern is 12.83 nm. (b) SEM
and AFM images of the molded nanopattern
obtained using the passive heating system; the
average height of the molded pattern is 34.4 nm.
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Table 1 The height and surface roughness of the
nanostamp, and the molded nanopatterns
produced with and without passive heating by
the thermal insulation layer

. RMS surface
Height or
depth (nm) roughness
(hm)
Nanostamp 35 0.49
Molded naqopatterps 128 293
without passive heating
Molded ngnopatte.rns 344 128
with passive heating
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Fig. 4 A perpendicular MOKE hysteresis loop of the
12-nm thick Co-Cr-Pt layer with the Ru/Ta
underlayer on the polymeric substrate
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Fig. 7 Surface and magnetic images for magnetic
patterns, which is produced by using our
molding with passive heating. () SEM image
of the media surface, (b) MFM image for the
as-deposited film in the demagnetized state
(pillars are randomly magnetized but their
magnetization is either “upward” (yellow) or
“downward” (black)), and (c¢) MFM image at
the remanent state after magnetic saturation
(the yellow on the pillars indicates that they are
saturated in only one direction).
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